Import of rat liver mitochondrial malate dehydrogenase. Synthesis, transport, and processing in vitro of its precursor.
Rat liver total RNA was translated in a reticulocyte lysate, and the precursor of rat liver mitochondrial malate dehydrogenase was identified by a monospecific antibody against the denatured mature enzyme. The precursor is about Mr = 1500 to 2000 larger than the monomeric form of the mature protein. The major spots of the two-dimensional peptide map of the two proteins were identical. The precursor was synthesized on free polysomes, but not membrane-bound polysomes. Upon fractionation by molecular sieve chromatography on Sephadex G-100, the size of the precursor was slightly larger than the dimeric form of the mature protein. Incubation of the precursor with isolated mitochondria from Chinese hamster ovary cells resulted in uptake and processing of the precursor to the mature size. The processed form was resistant to trypsin indicating that it was translocated into mitochondria. Processing was complete in 10 to 30 min at 30 degrees C. Rapid binding of the precursor to mitochondria was also observed at 0 or 30 degrees C. Processing but not binding was inhibited by an uncoupler.